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POSITIVE ELECTRODE FOR BATTERY AND BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery having 
high capacity and excellent conservation property. 
SOLUTION: In the battery 1, a positive electrode 3 
formed by pelletizing mixed powder containing at least a 
positive electrode active material and graphite powder 
into a hollow cylindrical shape is arranged in the outer 
circumferential part. A negative electrode 5 containing at 
least zinc, which is a negative electrode active material, 
and an electrolyte, is arranged in the center part. The 
positive electrode active material is beta-type nickel oxy 
hydroxide, on which a coating film layer is formed, and 
gamma type nickel oxy hedroxide is contained in the 
coating film layer. The content of cobalt is 1-5 mass% to 
the mass of beta type nickel oxy hydroxide on which the 
coating film layer is formed. The coating film layer 
contains Zn. The content of Zinc is 0.5-1 mass% to the 
mass of beta type nickel oxy hydroxide on which the 
coating film layer is formed. The shape of the particle of 
beta type nickel oxy hydroxide on which the coating film 
layer is formed is nearly spherical. 
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0. 1 mo 1/1) £*®T-f-5o ^ 
©JR«T3 0»B«#"Lo<5itfc«, *Sfc> H£ 

[0 0 9 8] ofC, ±Jfit?»6nfe*iMt=y^ 

[0 0 9 9] **5 % S6lRJBo*v^—^S^-^ 



70 



20 



30 



40 



4*BB 2002-338252 
20 

[0 10 0] Site, ^SJ^vTkgHb— yfr;v<D 

[0101] 
[^1] 





Co so, asTSk 

(ml) 


0 


0 


ft c 

0. 5 


4. 8 


1 


9. 6 


1. 5 


1 4. 4 


2 


1 9. 2 


2. 5 


2 3. 9 


3 


2 8. 7 


3. 5 


3 3. 5 


4 


3 8. 3 


4. S 


4 3. 1 


5 


4 7. 9 


5. 5 


5 2. 7 


6 


5 7. 5 



50 



[0 10 2] wwT\ KRS + Ori'VUhifJioV^TR 

U mm&^^X^ftftftVr (1 CP) {^J:o 

=i^Mliov^T(j:, ±E(0^i/-hI^ ICP£ 

[0 10 3] ««<©tt**rH^<5fc«), ai^^=¥-^tfe 
S!#ft« (EDS) Srffl^T, ^-*M**'>*gtfb= 
^^ffi^F-ftffi^^^/UhJK^ftSraiJSELfeo EDS 

[0 104] 3/V^hSrttt5^ 
— ^Sl^^r -yzKBHb- 3/ $vu* E D S \c X V) Mfe Lit t 
3/^uh7c^(Dm^3SfiffiT-IS3iftOif^:^<t t 



-11- 



21 



\Z.$L>plsti 0 ~<DZtfrb. =is</Ub7t 

[0 10 5] o#lc. iJ-^^/Mtiftofts 

ffi : 1-25/im, JPc#0. 3 Sft%^T^iS^ffi©5fc 
SilS) t. 4 0lf%KOH«^i:^, *2fc:*-«& 

SrlB*frT?JllEEU +3SR«*fcrt»i-5r tin* 19 IE 
[0106) tU, r<OjEffi*«?&ft^rt(B!J^*¥AL 



(12) 2002-338252 

22 

*/a$ftfc-fc'<u-*«r#AU (4 0 

£ ^MbSI t ( 4 0 Hfi%;JcBtfb;& y 
oi-i3Hf: fi rrt% f^No llcfit^S 

[0 10 7] 
[^2] 



No 








/S-NiOGH 








1 








o cmmkcl) 




2 








0. S 




3 








1 




4 








1. 5 




5 








2 




6 








2. 5 




7 


8 5 


8 


7 


3 


1 0 


8 








3. 5 




9 








4 




10 








4. 5 




11 








5 




12 








5. 5 




13 








6 





[0108] -y-^^/UN ol4-21 (fflgM^KOWSb 
[0109] tt^Sffi^^fV-^S^-^rf *»{b=^^ h 40 

t LfcTk^fK+tC, ±Sli<0*i6fb=. S"5r/^ft* 1 0 0 g 
(MS : 2 m o 1 / 1 ) ZffiT^Zo 

[oiio] rm^tt, **ffi-ett, *BMb:M*y 50 



^"CpH^ 1 0 £ Lfcyfcjgi&fic, ±»<7>*BKb=s> 

8=/<;^*»s «SE:2moi/i) t, mmmss 
mat : lmoi/u **Ti-a. 

[0 111] r<E>*g*, T/i^rSzkRfb^'Vi' h2fctf 
(Zn, ZnOtKfiZn (OH) 2 £J% 

[0112] 
[*3] 



-12- 



I 



23 





ZnS0 4 STF* 

f m 1 l 
Kill I J 


o 


ft 
U 


0. 3 


ft 
V 


0. 5 


1 0 


0. 7 


1 4 


0. 9 


1 8 


1 


2 0 


1. 2 


2 3. 9 


1. 5 


2 9. 9 


2 


3 9. 9 



(13) *&M2 002-338252 

24 

* [0 113] ft*5 % &#n^^#4<7>£S;#;tfrte. _b^L 

[0 114] i^CO^-V^^No 7 <Ds<~- Z^Or^ri/i^ 
ft :*t) f^y^No 7 Otitic ®3££@^£ 

i-«ufc-c, t>^No i-i 3 tmm<D^mzxvm 
jo 3^Rf^m^£fE®ju ^n^m^-t^^N 

ol4-2U Lfc 0 
[0 115] 
1^4] 



No 




£ -MOOS l^&f? £&ggl<Z) 






msa 








(g/«fel*) 


7 










0 




14 










0. 3 




15 










0. 5 




16 










0. 7 




17 


8 5 


8 


7 


3 


0. 9 


1 0 


18 










1 




19 










1. 2 




20 










1. 5 




21 










2 





[0116] fy^/VN o 2 2 ~ 2 3 IS 
1 3 i9^3^<DRji5^m^^^®cL, * 



^-en^com^ll^ifV^No 2 2-2 3 Lfc 0 

BLti&$kXfoZ> 0 
[0 117] 
[*5] 



No 












(g/Wtfel*) 






(%> 


(%) 






1 


/9-NiOOH (B^fcO 


8 5 


8 


7 


1 0. 0 


22 


r-NiOOH (BS^K) 


8 5 


8 


7 


9. 3 


23 


0-NiooH &mvo 


8 5 


8 


7 


9. 3 



[0118] H^rT/UN o 2 4 - 5 3 (^^l^fCltll- 



50 



%> 0. 7Sf%) £ffl^T, ^6, ^7 1^ 

^-m/s-e, u-^/wno i - 1 3 tmmcD^m^x o 

N o 2 4 — 3 8 . VTTVl'N o 3 9 — 5 3 t Lfc c 



-13- 
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25 26 
[0 1 19] [^6] 



No 








/S-NiOOB 


Egg} 










24 


8 3 


1 0 










25 


8 4 


Q 

o 










26 


8 4 & 












1 


O «J 


o 










27 


8 5 5 


! 7 5 










28 


8 

o o 


7 
f 










29 




ft R 










30 


8 7 


6 








1 0 


31 


8 7. 5 


5. 5 


7 




0 


32 


8 8 


5 








33 


B 8. 5 


4. 5 










34 


8 9 


4 










35 


8 9.5 


3. 5 










36 


9 0 


3 










37 


9 0. 5 


2. 5 










33 


9 1 


2 











[0 12 0] 1^7] 



No 












KOH 7&m 


<xmt> 




(g/«fei*) 


39 


8 3 


1 0 










40 


8 4 


9 










41 


8 4.5 


8. 5 










16 


8 5 


8 










42 


8 5. 5 


7. 5 










49 


8 6 


7 










44 


8 6. 5 


6. 5 










45 


8 7 


6 






0. 7 


1 0 


46 


8 7. 5 


5. 5 


7 


3 


47 


8 8 


5 










48 


88. 5 


4. 5 










49 


8 9 


4 










50 


8 9. 5 


3. 5 










51 


9 0 


3 










52 


9 0. 5 


2. 5 










53 


9 1 


2 











[0 12 1) fy^No 5 4-6 6 (—Bkik^^tfy 

i&*a^c : o . 7 »*%) £ MfiadK ( 5 stt%) x xt/ 50 



No 1-1 3 tmm<D&mc£y)m3M<DF]i5tenftL% 

ML, ttlbOltefy^No 5 4-6 6 i: I 



-14- 



(15) 

27 

fctK iEM&mzm&ftx~toJzmzLtz&&x*hz 0 * [^8] 

[0122] * 



No 






-— — 

ill 




m-i n. 




BIAS 


t*- /S Tj 








47 


8 8 


3 


0 












54 


79. 2 


8. 6 


1 0 










in n ^ 


55 


7 0. 4 


1 7. 6 


2 D 












56 


6 1. 6 


2 6. 4 


3 0 










in 1 c; 
1 v. 10 


57 


52. 8 


3 5. 2 


4 0 










1 rk on 


58 


4 8. 4 


3 9. 6 


4 5 










1 0. 2 3 


59 


4 4 


4 4 


5 0 






3 


0. 7 


1 0. 2 5 


ea 


3 9. 6 


4 8. 4 


5 5 


5 


7 


1 0. 2 8 


61 


35. 2 


5 2. 8 


6 0 










1 0. 3 0 


62 


3 0. 8 


5 ?. 2 


6 5 










1 0. 3 3 


63 


2 6.4 


6 1. 6 


7 0 










1 0. 3 5 


54 


2 2 


6 6 


7 5 










10. 3 8 


55 


1 7. 6 


7 0. 4 


8 0 










1 0. 4 0 


66 


8. 8 


7 9. 2 


9 0 










10. 45 



ti2 002-338252 
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[0 12 3] £k±<D£ ^tCL-C^SScLfcl^V^No 1 
-6 6W«ftHo^T, (ft#Sfr, W6 0tt2 0PFI 
«#Lfc«a>* 1 5 0 0mWflK'l. 0V^ih(^^ 

[0 12 4] o^tc, ^9-14, ;fcj;tflg]4 — 8 £:# 
[0 12 5] &mm*P<D=is</U hi^ol^T 

*-&Tt^*V>fcO (^->^Nol) tttftLT, 

Sir, «ffa*^*k«**^[pi±LTv^s<ods^5o - 
2 — 4 Sft%co iti:«tD*c*<45. 

[0 12 6] 
[^9] 



No 










(mWh) 




1 


12 7 5 


1. 2 


6 7 0 


1. 6 5 


2 


12 7 5 


1. 2 


6 7 0 


1. 6 


3 


13 5 0 


1. 2 


6 9 0 


1. 5 5 


4 


13 7 0 


1. 2 5 


7 0 0 


1. 6 


5 


15 0 0 


1. 2 5 


8 0 0 


1. 6 


6 


15 2 0 


1. 2 5 


9 0 0 


1. 6 


7 


15 5 0 


1. 2 


9 5 0 


I. 6 5 


8 


15 5 0 


1. 2 


9 3 0 


1. 6 


9 


15 2 5 


1. 2 5 


9 1 0 


1. 65 


10 


13 8 0 


1. 2 


7 5 0 


1. 6 5 


11 


13 5 0 


1. 3 


7 0 0 


1. 65 


12 


12 5 0 


1. 2 5 


6 5 0 


1. 6 


13 


117 5 


1. 2 


6 0 0 


1. 6 5 



[0 12 7] RRJS*0«»*twOV*T 

^-^S^*^7K»<fc=^^(0±RJ|^*tL, 0. 
[0 12 8] Mi-, ^1 0*5J;t/ia6<ojffi*J: 9 , 



-15- 



t 



29 

%^m^^xm^mmxh^tz 0 is^±mmm^ 
[0129] -hftw^ &mm*<DmM&j&<D$imicm 

^itfck^l- cfcoT^ofca^ -y->y>/UN o 3 — 1 1 <D 
*[c*tu 0. 5-lfC;i;%£^5<o^&£Li\> 



[0 1 

[Hi 


3 0] 
0] 


No 












(mWh) 


(ml) 


7 


15 5 0 


1. 2 


9 3 0 


1. 6 5 


14 


15 5 5 


1.2 5 


9 5 0 


1. 6 5 


15 


16 5 0 


1.2 5 


10 5 0 


1. 75 


16 


16 5 0 


1, 2 


10 7 5 


1. 7 


17 


16 6 0 


1. 2 


10 8 0 


1. 7 5 


18 


16 6 0 


1. 2 5 


10 7 5 


1. 7 5 


19 


15 5 0 


1. 5 


9 5 0 


3. 5 


20 


14 5 0 


2 


9 0 0 


4 


21 


14 10 


2. 7 


8 5 0 


6 



[0 13 1] JE®^g(30^^COV^T 

No 2 2) #£tNc#^iRtfV<— ?%L**\sfomt-y 

r ki>W& Lt\ 



(16) #BH 2002-338252 

30 

[0 13 2] 
[$11] 



fy7A 
No 








(mWlff 


(ml) 


CmWh) 


(ml) 


1 


12 7 5 


1. 2 


6 7 0 


1. 6 5 


22 


8 8 0 


1. 3 


6 5 5 


1. 7 


23 


8 9 0 


1. 2 5 


6 5 0 


1. 7 



70 [0 13 3] Hf&#D*t-Ot>T 

tl2, 13. *5it/ia7 03e*^ioV^T, 

SrJKrtSlSrTV^^SH^ (l^^^/UNo 1 , 24 — 3 
8) , Ei^^IK^ L 4 - 8 f f % ^ 1 5 r k\^X 
H 2 5 0-1 3 2 5mWh k S5V £3x 

mztf f-*M** v'TkBHb a 'Vw h *5 J: ffift tf * 
S^^^^fiJc^itfc^ (fy^No 16,3 
20 9-5 3) f£fi, EffiO^K L»«S»^S 3 — 9 

Jt*%"Ctt. j6MP§*tf* 1400—1770 mWh £ , 

0>±«*K*t L3-9 5 r et LV\ 

[0 13 4] o#"(c, {fc#&<^{fc#^ftcD^-* t;:ol> 

>/^N o 1 , 2 4 — 38) % JEm<n±WM^tt 15- 
8M%tt5wi:lcJ; "5 6 0 0-6 7 OmWh £Bi^ 

6 N 3 9-5 3) Effi(D^Kfi»C»LS^ffl^^ 
3 . 5 — 9 fC*%-ete, ttS^ft^ 850 — 1 100m 

[0 13 5] ^m^t-^V^T^. Hi&tt^ffi^aMlttS: 

k XlEm k LT ©****3d«/h $ < o it ft «t 5 t> 
^ 1 bfc^v^^T^ IES*(Z)If&tt, +»**«ttis»e> 

50 tizmsmmm&irthtfXK^ mtMj&&'b$»tur£ 



-16- 



(17) 

31 

[0 13 6] *>ft*fc % JR»lftril©*ftl-BBLTtt. 

%) CJ:oTtTo/c^\ iJ-^T/A-N o 3~ 1 1 <D^<— * 10 
m**i/i&m\L~y J Tfi' (SM^CoiB*: 1-5 



[0 1 

r — to i 
[^ 1 


3 7 ] 
2] 


No 










(mi) 






24 


10 0 0 


1 


5 0 0 


1. 6 


25 


112 5 


1 


5 4 0 


1. 6 


26 


115 0 


1. 1 5 


5 9 0 


1. 6 5 


1 


12 7 5 


1. 2 


6 7 0 


1. 6 5 


27 


12 7 0 


1.2 5 


6 6 5 


1. 6 


23 


13 0 0 


1. 2 


6 5 0 


1. 6 5 


29 


13 10 


1. 2 


6 3 0 


1. 6 5 


30 


13 2 5 


1. 2 


6 2 5 


1. 6 


31 


13 10 


1. 5 


6 0 0 


1. 55 


32 


13 0 0 


1. 15 


6 0 0 


1. 5 5 


33 


12 7 5 


1. 1 


3 0 0 


1. 4 


34 


12 5 0 


1. 0 5 


15 0 


1. 3 


35 


10 5 0 


1.0 5 


5 0 


1. 35 


36 


8 7 5 


1 


0 


1. 3 


37 


6 5 0 


1 


0 


1. 2 5 


35 


5 0 0 


1 


0 


1. 2 5 



[0 13 8] 

[^13] 40 



#M 2002-338252 
32 



No 






mm 




(ml!) 




(m I ) 


39 


J J* mm .a 

12 5 0 


1. 0 5 


7 0 0 


1. 6 5 


40 


4 4 PV mm 

14 7 5 


1. 1 


8 5 0 


1. 6 5 


41 


15 5 0 


1. 1 5 


9 7 0 


1. 7 5 


16 


16 6 0 


1. 2 


10 7 5 


1. 7 


42 


16 6 0 


1. 2 


10 7 5 


1. 7 5 


43 


16 6 5 


1. 2 


10 8 0 


1. 7 


44 


16 6 5 


1. 2 


10 8 0 


1. 7 


45 


17 5 0 


1. 2 


10 8 5 


1. 7 5 


46 


17 6 5 


1. 2 5 


10 9 0 


1. 75 


47 


17 7 0 


1. 2 


110 0 


1. 75 


48 


17 5 0 


1. 2 


10 5 0 


1. 7 5 


49 


17 2 0 


1. 1 5 


9 8 0 


1. 7 5 


50 


16 8 0 


1. 1 


8 5 0 


1. 6 5 


51 


14 0 0 


1. 1 5 


6 3 0 


1, 6 


52 


110 0 


1. 1 


3 0 0 


1. 5 


53 


8 0 0 


1. 1 


1 5 0 


1. 3 



[0 13 9] ~m<£-* >i&/#t::oi ^ 
ff8H5 0fi%»To»*c, *n-PftiKv^»«»* 

[0140] -(Dzt^b. ?Em*¥\^u^-tz>—mt-* 
>tf><D*& s ]E«s*Ko^jr*^»u, 7oii% 

t©3/VUh»S: 3Si%, : 0. 7fi 

%) (5«ft%) [z^^xn^tz^K 

/HMo3~l 1 <Ds<— ^m^^r^^it^y^r/^ 

<D&mm\z&$&&mt££ittzh<D mmm-. o. 5-1 

[0141] 
[tl4] 



20 



30 



-17- 



« 



t 



33 



No 










(m 1j 


CmWh) 




47 


* rr rr 

17 7 0 


1. 2 


110 0 


1. 7 5 


54 


17 6 5 


1. 2 


10 9 5 


1. 7 


rr 

55 


17 5 5 


1. 2 


10 9 0 


1. 6 5 


56 


17 4 0 


1. 2 


10 8 0 


1. 6 5 


57 


17 2 0 


1.15 


10 6 5 


1. 6 


58 


17 10 


1.15 


10 5 0 


1. 5 5 


59 


16 9 5 


1. 1 5 


10 3 0 


1. 5 


An 

60 


16 7 5 


1. 1 


8 5 0 


1. 4 


Dl ! 


1 ft r n 
1 D 0 U 


1. 1 


7 5 0 


1. 4 


62 


16 3 0 


1. 1 


6 4 0 


1. 3 5 


63 


16 10 


1.0 5 


5 5 0 


1. 3 5 


64 


14 5 0 


1. 0 5 


4 8 0 


1. 3 5 


65 


10 7 5 


1. 0 5 


4 2 0 


1. 3 


66 


5 0 0 


1.0 5 


4 0 0 


1. 3 



[0142] £x±(o~ tfrh, *mmm\z£th&, &m 

[0 14 3] ^(- s **K^d^S®2<DHJ6OT^ov^ 
[0 14 4] 66*0)MJB[S^^$tuTv^«cv^— 

^v'zKSHfc^S'^A' : JSM&»* : KOH«««S: 1 
0:1: 1 OfiJ^T^^L, ril^rti^t 1 0 g(D 
^13. 3mm, rtS 9 . Omm. K^40mmC7)4 3 

3sn««ic*»Lfc. rrct/^-^mu 1. 

5 g ^w^ftsfe *vwb*u 

6 5:1: 3 4 ^«*Wc«*Pai*:»*»I*rfP*Lfc 

[0145] HJ60IJ 1 — 7 
T\ 0. 05, 0. 1, 0. 5, 1, 5, 7, 10ft 
SrKflsLfc. 

[0146] Hj&S^J 8 — 14 



(18) #H§2 002-338252 

34 

05, 0. 1, 0. 5, 1, 5, 10, 15fi%tt 

[0147] Mfaffl 15—21 

T\ 0. lR*%*«L^jE*»*«i:*IMb3^^h 
£^ ^/<;]^Y^m)^M^(0^^;VY(D^^ J ^X\ 0. 0 
5, 0. 1, 0. 5, 1, 5, 10, 15ft%^DL 

70 [0148] Hffi^J 22 — 28 

T\ 0. 5«*%*«UfcE*S*Ki:*l6fb3^/uh 
£ % = h^^Jn£"J<f CD^^VU h<D^AX\ 0. 0 
5, 0. 1, 0. 5, 1, 5, 10, 15 Sf%» L 

[0149] Mi&W 29 — 35 

T% Ut*%*«L/tEK«S*»i:*»{b = >'<^h«r, 
3/</i/ MiWJt03/<;u 0. 0 5, 

20 0. 1, 0. 5, 1, 5, 10, 1 5li%ML/cIE 

[0150] Htg^il 36 — 42 

T% sjf^KfllL^ijESiSftK^^Kiftfb^^/wh*:. 

h^^*PS04 I <D3>/</u r0V£*rfi"C* 0. 0 5, 
0. 1, 0. 5, 1, 5, 10, 1 5Rjk%W$QL1ZlE 

[0151] Hi&tffJ 43 — 49 

30 T\ 7«*%««LytE«S*»t*H{b = ^/l/h*r, 
h^^D^ffl + OrixVU h<D^^S:r\ 0. 0 5, 
0. 1, 0. 5, 1, 5, 10, 1 5W&%%sMl>tzlE 

mzm\<*xv£&mbmmicvxmm*nft&Lti 0 

[0152] MMM 50 — 56 

Sr, =r/</i^ h^^D^J*co=ixV^ hO^WST\ 0. 0 
5, 0. 1, 0. 5, 1, 5, 10, 1 5ff%ttL 

tziEm&m^xfe&Mtmm^ lt«»«t*w* l/c 

¥0 [0153] jSJ60!l 57 — 63 

X\ 5«*%««LfciE«S«il«i:4JR = x</wh4r, n 
^^h^^D^J^co^^^ h0>***-C, 0. 0 5, 
0. 1, 0. 5, 1, 5, 10, 1 5Rfi%S»DLfciE 

[0154] SlJfiea 64-70 

^y<^Y^mi)\HM^<r>^^/vY<D^mx^ 0. 0 5, 

50 0. 1, 0. 5, 1, 5, 10, 1 5Ki%»*0LfcE 



-18- 



I 



(19) 

35 

[0 15 5] offfc, ±i&tf><fc 5fcfls»Lfc«*«:fc± 
fcfr 5 r 1 1- «t oTMIt^f * /H£ J: 5 «*fltt4t*3 

[oi5 6] 5tett«Wlkrt#liafc0J^o# i offi<om?& 

SrttSEl 0 OmAT'lE^ 1 Vfcfc* *-0flrtt Ufc«, 
SJEri 5 1 . 9 VJcaii-S4-eo*«*:tf 5i*a*r 1 *>f 
^fcU l 0 0 t>r ^/u«©81ji»¥S:ltli!lt. 70 

#*i»»*ttloiafl!)jtt«»*^#-t-5W* (%) -efco 
^«t^p^ (%) = (i o oim 

\E](Dl&m&1k) x 1 0 0 

l o Oi^-r */u@<DSfe«2g*tt:. Hfiafiajsco l o 

[0 15 7] oifu:, «e*«*3J:tJ««-3llfi«^PFflfia* 

icov^-cRWi-s. amok, gtim^t/ioot 
[0158] s«£j$*«r^a£, a*«^-*to*>«w 

S^CD^^/V h^fl^O. 05—1 011%^ 
(j:5 5-7 5%^^I^TLtV^ a ^fc, tSKB* 50 
(D^y</U h<D<S^m&0. 1 — 1 0Rft%CD^^^6 5 

tlif^^^/I/b^fl^O. 0 5-.10fi 

^r*#o. i-i ow*%tcfcSw^ds*e>tc»*u 

[0 15 9] 4^ 1 0 ? )V^<DWCmM&*i2+Z> 

ItRS t ^) = h ©StliS o Sl%OH^|j: 6 



2002-338252 

-1 0 0 i:SvMI^LT^6o SlSit^n^ 
A- h O^Wft^ 0 . 1 — 7 ff%©f^|j: 90 — 100 

m $><o h o^^rs^ o. 0 5 — i oR»%tdfo5 
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